Introduction
Questions about future requirements of the German health care system are discussed more and more in view of the ongoing demographic change. Until the year 2050 the German population will decrease by about 16.3% to 68.8 million inhabitants compared to the year 2007 with a population of 82.2 million [1] . Within this period a shift in the population's age distribution will be observed, with a growing proportion of old and very old people and a continuous decrease of the pro-
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Summary
Background:
The German population will decrease by 16% until 2050, and the ratio of young to old people is shifting towards the elderly. Because risk of disease rises with age, an aging society will be confronted with a higher burden of diseases. Methods: A projection of status quo case numbers and crude rates of selected diseases was done for the years 2030 and 2050. Actual sexand age-specific rates were transferred to the predicted population figures (11th coordinated population prediction). Results: Cancer incidence will rise from 461,000 (2007) to 588,000 cases (2050) (+27%). Crude incidence rate will increase by 52%. Number of femoral neck fractures will rise by 88% (rate +122%). For other diseases incidence and prevalence will increase up to 144%. Conclusion: Blood (products) will be necessary for the therapy of many of the presented diseases. Therefore, it can be assumed that future demand of blood will rise in a similar manner as the rising number of diseases. The projected developments describe an extraordinary challenge for the German health care system and in particular for transfusion medicine. It is necessary to develop new concepts to meet this future demands and to ensure a high-performance health care system. Katalinic/Peters|Beske/Pritzkuleit health cost statistics report an amount of EUR 17 billion for the age group under 15 years and EUR 111 billion for the population older than 65 years. This means that recently about 47% of the total health costs (in total EUR 236 billion) are spent for older people in Germany. About EUR 60 billion, more than half of the health costs for older people, are caused by four disease groups only (cardiovascular diseases, musculoskeletal disorders, mental and behavior disorders, diseases of the digestive system) [7] .
Schlüsselwörter
The aim of this paper is a projection of incidence and/or prevalence of selected common diseases using a status quo scenario based on representative population-based disease rates and the officially predicted demographic population development. These numbers are helpful to assess future burdens of the health care system. A focus in this paper is set on diseases which might be associated with the needs of a highquality transfusion medicine. It will be discussed which consequences the demographic change could have on future demands of blood transfusions.
Material and Methods
A primary systematic literature search was performed with the aim to identify publications with already published disease projections for the year 2030 or 2050. Using PubMed (www.pubmed.gov) and Google Scholar Search (scholar.google.de) with search terms 'Projection' or 'Prognosis', '2030' or '2050', 'Germany' and an adequate mesh term for the selected diseases only a few (n < 20) adequate publications were found. So in the next step a wider systematic search (including hand search) for disease frequencies was necessary to assess population-based, age-and sex-specific disease rates for the German population. We extracted incidence data (new cases (per year)) and prevalence data (number of persons alive with a disease at a certain time). For some diseases, such as diabetes, data was not always consistent due to different disease definitions, usage of different diagnostic methods etc. In these cases we tried to select the most reliable and most conservative data. Used data sources are given in tables 1 and 2.
The identified disease rates were projected by age and sex to the predicted population. We used the 11th coordinated population estimate provided by the German Federal Statistics Office (estimation 'Alternative1-W1': birth rate 1.4 children per woman, moderate increase in life portion of young people. While only 2% of the German population were older than 80 years in the year 1970, this proportion will rise to 5% in the year 2010 and to about 15% in the year 2050. Thus there will be about 10.0 million Germans older than 80 years, which will equal every 7th inhabitant.
Three points can be identified as the main causes for the demographic change of the German population: i) Increasing life expectancy: The mean life expectancy in Germany has increased since 1960 by about 15% [2] . Actually it is about 76.9 years for men and 82.3 years for women [3] ; until 2050 it is expected to increase up to 83.5 years for men and up to 88.0 years for women [1] . However, not only the life expectancy at birth has increased substantially in the last decades, but also the further life expectancy at a given age has risen. ii) Low birth rate: Since 1975 the birth rate in Germany is nearly constant at 1.4 children per woman, which is much lower than the replacement level of 2.1 which is needed for a numerically constant population. iii) The 'Baby Boomer' generation: Between 1955 and 1970 the birth rate was extremely high in Germany (2-2.5 children per woman), resulting in a temporarily overproportionally crowded birth cohort. This cohort will soon enter the upper age classes, resulting in high proportion of older people in the population until 2050. Considering this, the proportion of older people will dramatically increase compared to the younger ones ( fig. 1 ). The probability of becoming ill will usually increase exponentially with growing age [4, 5] . These circumstances will lead to rising numbers of diseases, especially of chronic and degenerative conditions. Furthermore, age-depending events such as heart attack, stroke or types of accidents (e.g. femoral neck fracture) are expected to be more frequent in the future as well as increasing multi-morbidity. About every 6th man and every 4th woman in Germany in the age group 60-79 years has five or more different diseases [6] .
A health care system that is orientated on future demands has to consider such demographic changes. Also the future development of health costs has to be kept in mind. German dementia. This number will be doubled until 2050. As an important consequence there will be an extensively increased need for long-term care. Similar to dementia the age-dependent macula degeneration (AMD), a typical disease of the elderly, will show a pronounced rise. The today's number of 875,000 persons with AMD will rise to 1.8 million persons in the year 2050. For hypertension only a small increase in relative disease rates is projected, but it has to be taken into account that prevalence is already on a very high level in our days. The risk of osteoporosis will increase from 10.1 to 15.1% (+50%). Considering that two thirds of femoral neck fractures are caused by osteoporosis, the increase in osteoporosis could lead to more femur fractures. Incidence of femur fractures in Germany in 2007 is about 117,000 cases. The projection to the year 2050 leads to an increase of 88% (221,000 cases). For Hodgkin's lymphoma incident cases will decline by -23% (-8% for rate), but non-Hodgkin's lymphoma and leukemia are expected to increase until 2050 by 45% and 55%, respectively.
Discussion
The aim of this publication was to give a condensed description of projections concerning the future development of incidence and prevalence of selected diseases in the context of the demographic change in Germany. Unlike when calculating prognoses, no short-or long-term trends of the single diseases were considered for the presented projections. Our analyses were based on the status quo principle. It was assumed that sex-and age-specific disease risks would be conexpectancy, and a migration balance of 100,000 persons per year). Extracted sex-and age-specific disease rates (using 5-year age groups) were multiplied with the corresponding predicted population numbers for the years 2030 and 2050 giving (summed up) the expected number of cases for these years. For comparison we used case numbers and rates of 2007 based on the same calculation method as in the projection.
The continuously decreasing number of the German population was considered for the calculation of projected crude disease rates (per 100,000 persons). Additionally, we calculated percentage differences in absolute and relative incidence and prevalence figures (2030 and 2050 against 2007). Table 1 shows absolute numbers, crude rates and percentage change for the prevalence of selected diseases in Germany in the year 2007 and the projection to the years 2030 and 2050. Table 2 displays corresponding results for incidence data.
Results
As an example the incidence of cancer (all sites, excluding non-melanoma skin cancer) is 461,000 cases in the year 2007 and will increase to 588,000 cases in the year 2050 (+27%). The population-based crude rate of cancer will increase from 562 per 100,000 persons to 856 per 100,000 -a percentage increase in incidence rate of +52% until 2050.
The highest relative change until 2050 within the range of selected diseases is seen for dementia (prevalence +144%; table 1). While the risk of dementia is low in persons younger than 65 years (<1%), it increases constantly up to 40% for persons older than 100 years. Incidence rates will rise from 349/100,000 to 889/100,000 in 2050 (+155%; table 2). In 2007 about 1.1 million persons suffer from medium-or high-grade With the presented selection of medical conditions we tried to select common diseases with a public health impact -knowing that this selection is only a small sample (more examples for Germany are given in [8] ). Aside from the public health impact our presented collection should also cover the aspect 'blood and transfusion'. It has to be mentioned that the final selection of diseases was limited by the availability of population-based disease data. Currently, up to date epidemiological information of many potentially interesting diseases in Germany are missing (especially when needed stratified by sex and age and for age groups older than 75 years).
For the interpretation and evaluation of the results it has to be considered that the projected absolute disease numbers are only half the truth. It is of utmost importance to take into account the relative figures, here expressed as numbers per 100,000 inhabitants. Whilst absolute numbers give an orientation for infrastructure needs (e.g. number of hospital beds, medical or nursing staff), the relative numbers reflect the burden of the disease at the population level. Even if absolute stant over time. Only temporal population changes as predicted by official statistics were accounted for. Thus, presented results are a solely and direct effect of the demographic change, which has to be considered when interpreting the data. Preference was given to the method of projection rather than to the method of prognosis because trends of diseases depend on multivariable unknown factors that are hardly predictable and make computation of a valid prognosis difficult (for a deeper insight into prognoses and projections see [8] ). For instance, future disease risks might be influenced by pharmaceutical innovations, medical technology progress, primary prevention, changing risk factors and social conditions as well as by political decisions. This has two implications for the interpretation of our disease projections. If disease risks will substantially decrease in the future our projections will be falsely high, if disease risks will increase within the next decades the projections will be falsely low. Despite of this limitation, projections based on the status quo method seem to be an appropriate approach to contribute at least crude peaces of information for future developments.
According to information of the Paul-Ehrlich-Institute, about 4.8 million blood donations were given in the year 2008 [9] . This equals a number of 5,800 blood samples per 100,000 inhabitants. Even if we assume a constant population-based blood donation rate, this number will decrease to about 4.0 million donations in 2050 due to the shrinking population. This development will be boosted by the declining 'younger' population (<65 years) who represents the age group of blood donors. In Germany blood donation is usually possible at the age of 18 to 68 years (first time donors <60 years). So it has to be expected that the amount of available blood will substantially decline while at the same time incidence and prevalence of relevant medical conditions and thus needed blood donations are expected to increase.
In conclusion the projected developments in demographic change and disease prevalence describe an extraordinary challenge for the German health care system and in particular for transfusion medicine. Therefore, it is high time to develop new concepts to meet these future demands and to ensure a high performance health care system.
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numbers stay stable over time or only a discrete increase is predicted, this implies a pronounced increase in disease burden in the shrinking German population.
Our results show that incidence and prevalence of widespread diseases will continuously rise until 2050, especially for cost-intensive diseases such as arthritis, dementia or cancer. On the other hand, the need of resources in obstetrics and pediatrics will lessen due to the declining number of births (data not shown).
The strong increase of the presented disease incidences and prevalences will also have implications for the field of transfusion medicine, particularly with regard to the supply with blood or blood components. The diagnosis 'femoral neck fracture' is a good example to give a picture of the dimension of the further needs of blood supply. In general this diagnosis is an indication for surgery where mostly a blood transfusion is needed. The population-based estimate gives more than a doubling of femoral neck fractures (+125%). Hence an increase of a similar extent has to be expected for blood transfusions in this field. Another example is the use of blood in the oncological context. Especially in high-dose chemotherapy and therapy of leukemia and lymphoma, a high number of blood transfusions are needed. Using incidence of leu kemia as an indicator for blood supply, there will be an increased demand of 55% until 2050 compared to 2007.
